This study aims to fill an empirical void in our understanding of how doctoral students, both domestic and international, cope with loneliness and isolation, and what types of tactics they use during different phases of their doctoral studies to overcome such issues. Data gathered through a netnographic study show that loneliness is a major problem for both domestic and international students and that it occurs at different stages of the doctoral study. Tactics used by participants to deal with this issue include multiple forms of (face to face and online) social interaction, professional development and escape from the doctorate. The paper discusses avenues for further research alongside some practical recommendations that might be implemented at universities to decrease feelings of isolation among students and further reduce drop-out rates.
Introduction
The doctoral experience can be described as an emotional and multi-faceted journey of becoming a scholar. Doctoral programmes differ between countries, institutions and disciplines in terms of their structure, development process and taught element; nevertheless, anxiety, uncertainty, loneliness and social isolation may often occur. Isolation and loneliness are likely to have a major impact on the student's psychological health and his/her wellbeing.
According to Ali and Kohun (2006; , students' isolation occurs at different stages of the doctoral program and contributes to attrition (drop-out) among doctoral students. This paper argues that relatively limited research has considered in combination the factors that contribute to these feelings of isolation and how students and institutions try to overcome them, if indeed they do. In response to this gap in knowledge, this paper examines the factors that influence isolation; but, more importantly, it considers the various coping mechanisms that may be adopted by doctoral students, as well as what institutions could do to tackle this issue. Ali and Kohun (2006; 2009) offer useful indicative insights into loneliness among doctoral students; however, much of their work is theoretical, based principally on a review of related literature, or it is developed from institutional metrics and survey data from a relatively small sample. The themes of loneliness and friendship networks are often examined from the international student perspective with a specific focus on master's students' experiences. It can be seen that this topic has occupied researchers for a long period of time.
For example, Owie's (1982) study of international students in the US found a high degree of isolation, while Sam and Eide's (1991) work showed that loneliness, tiredness, sadness and worrying were observed by nearly 1 in 4 students. Similar findings were reported by others: 4 for example, Okorocha's (1996) study revealed loneliness to be endemic among international students, while Yang and Clum (1995) painted a portrait of depressed, anxious and lonely students. Researchers also tried to understand what caused such feelings and how these could be mitigated. Mori's (2000) study found high levels of stress in Asian students triggered by interpersonal problems; Bradley's (2000) survey of the needs of international students indicated a high degree of mental health problems, caused by isolation, and depression; and in a recent study, Brown (2009) highlighted the impact of loneliness on both well-being and friendship networks. It can be seen that while a substantial body of literature exists exploring international students' experiences of loneliness and friendships' networks, previous research has not focused on doctoral students.
The paper begins with a review of the literature drawn from a number of disciplines and research areas linking educational, management as well as cultural studies. It explores themes related to departmental experiences and international students' experiences. The subsequent section discusses the netnographic methodology adopted for the current study. The findings are presented in two parts: the first part looks at how doctoral students express their feelings of loneliness and isolation and in what stages of their doctoral journey they occur. The second part of the findings discusses the solutions provided by their peers. The paper ends with a discussion of emerging themes, suggestions on practices that could be implemented by institutions to decrease the experiences of isolation and loneliness among doctoral students, and it points avenues for further research. Berg et al. (1981) define loneliness as a feeling of the realisation of a lack of meaningful contacts with others and a lack or loss of companionship. Hortulanus et al. (2006) in their book on social isolation point out that a lack of meaningful relationships, which is increasing in the modern world, has a negative effect on the functioning and well-being of individuals.
Literature Review
This should be of concern to institutions keen on improving their doctoral completion rates, as feelings of loneliness have been shown to affect academic performance as well as life satisfaction (cf., Ali and Kohun 2009; Lovitts 2001) . Among the factors affecting the relationships and networks of doctoral students, existing research identifies: the role of an academic discipline, the role of peers, and student demographic, such as nationality.
Doctoral student experiences in different departments have been a focus of past research. It was suggested that in the social sciences, humanities and arts departments, doctoral students seem to be more prone to isolation, whereas in the natural sciences and technology, doctoral research takes place within formal research teams where social groups are already established, hence social isolation is less of a problem (Deem and Brehony 2000; Delamont et al. 1997 ).
Chiang's study (2003) examines this further by comparing perceptions of doctoral students in Chemistry and Education across a number of UK departments. Students in the social sciences work on different projects from their supervisors, and research students are regarded as learners rather than full members of the research group. Conversely, in science, there is frequent contact among all researchers, both doctoral students and professors: "due to the emphasis of teamwork, close interaction and a sense of collegiality, the overall atmosphere in the department appears to be casual, friendly and lively" (Chiang 2003, 20) . This may explain why completion rates in science departments are reported to be much higher (Park 2005; 6 Seagram et al. 1998; Wright and Cochrane 2000) and why doctoral studies in these fields are frequently shorter (Jiranek 2010 ).
While it may be possible to argue that science departments are less prone to the problem of isolation, in a recent paper Walsh (2010) reported that international students in engineering and sciences also experienced isolation: they encountered a lack of integration with the student body as well as cultural and communication difficulties. This reinforces the need to consider the potential influence of other factors, including nationality and the role of social networks in general on students' experiences of isolation.
The role of peers in doctoral students' experience has received some attention (Gardner 2007; Hadjioannou et al. 2007; Walsh 2010) . Gardner (2007) revealed that students both in history and chemistry highlighted the importance of support from their peers. The newer students look to more advanced ones as mentors. Recruitment weekends in the department, the induction week and graduate student organisations facilitated the development of new ties. In a different study, Hadjioannou et al. (2007) demonstrated that student-led groups improve the academic skills of doctoral students as well as playing an important emotional supporting role. The reliance on former and existing students for instrumental and emotional support has also been observed in the postgraduate (Masters) student population (see Brown 2009 ).
Finally, as mentioned previously, Walsh (2010) questioned how overseas doctoral students in science departments felt about the levels of integration with home and other students. A combination of cultural issues and language difficulties acted as a hindrance to socialising with domestic students. This is not a surprising finding: limited social interaction with domestic students is a common theme in educational research (Brown 2009 ). Despite claims for the benefits of internationalisation at policy level, most studies of the international campus have observed a lack of integration between students groups, lending weight to Ward's (2001) claim that the benefits of the international campus are hypothesised and empirically untested.
As de Vita (2005, 75) states, "the ideal of transforming a culturally diverse student population into a valued resource for activating processes of international connectivity, social cohesion and intercultural learning is still very much that, an ideal." To international student dissatisfaction, a low incidence of bonds between international and local students has been long and widely documented (i.e. Bochner et al. 1977; Brown, 2009; de Vita 2005) . Thus international students are denied the optimal route to improving language and host cultural knowledge (Brown 2008) . Clearly, the available studies are too few to understand this aspect sufficiently and address this in the design of doctoral programmes.
A large body of literature on doctoral candidates is dedicated to the general experiences of international students (i.e. Borg et al. 2009; Ingleton and Cadman 2002; Robinson 2008 ).
Unsurprisingly, international students experience loneliness, especially at the beginning of the doctoral process. A lack of integration of international students has been one major theme. For example, it has been demonstrated that foreign students, both undergraduate and postgraduate, often socialise within their own ethnic groups (Brown 2009 ). Indeed, the most common friendship group noted in studies of interaction patterns is the monocultural bond: a ghetto pattern is usually observed by researchers (Bochner et al. 1977; Brown 2009 ) and the willingness to leave the confines of the monoethnic group is a rare phenomenon (Gudykunst 1998) . It is acknowledged that friendships with compatriots serve an important function in diminishing loneliness and stress but they are also accredited with decreased intercultural interaction and reduced language progress (Bochner et al. 1977; Wiseman 1997; Yang and Clum 1995 Some evidence suggests that Asian doctoral students in the UK were not expecting to work in isolation or to receive limited guidance from their supervisors (Borg et al. 2009 ). Evans and Stevenson (2010) point out that it is difficult for students originating from cultures where they are expected to be passive recipients of knowledge to undertake doctoral studies in countries steeped in the western pedagogical tradition where the student is a self-directed learner and critical thinker. According to Dickinson (1993) , for many international students, the ideal supervisor is one who offers regular tutorials and considerable structure. Students and lecturers often have different expectations of the teacher-pupil relationship, the roles of student and lecturer and the locus of responsibility for learning (Brown 2008) : in the West, it is assumed that supervisors should develop students as independent learners (Ballard and Clanchy 1997) . According to Channell (1990) , if the expectation of the western academic system is that students work independently and creatively, then they will need more supervision at first as they do not know that this is the learning style: students often feel they need to be eased into self-responsibility. For staff, however, they simply may not have the time to dedicate to a student unused to Western academic culture, and they may expect the student to be independent straight away (Brown 2008) . Meanwhile, whilst desiring more contact than the supervisor is willing to give, owing to their former mode of education in a hierarchical structure, many international students find it very difficult to approach their supervisor (Channell 1990 ). Consequently, if students do not express the need for help, supervisors may assume that they do not need it (Cortazzi and Jin 1997) . The Committee of Vice Chancellors and Principals (CVCP) code of recommended practice on postgraduate 9 teaching states that overseas students require sensitive treatment. However, as staff are often too busy to deal with the particular needs of international students, there is clearly a conflict between an institution's desired income and the level of resources available to deliver the service expected by students. Academic cultural dissonance leads to a mismatch in expectations which may increase the feeling of loneliness. It is interesting to note that studies in this area focus mostly on the initial stage of the doctoral journey, and therefore more research is needed to analyse international students' experiences at the final stages, close to examination.
Although social isolation and loneliness have received some research attention in the context of international students at both undergraduate and postgraduate level, there is still a dearth of research in understanding the experiences of doctoral students. This paper looks at the context in which doctoral students encounter loneliness and social isolation, the tactics they use to overcome them and the solutions their peers offer. It looks not only at international but also domestic students who may be in close proximity to their family and existing networks, but still encounter loneliness during the doctoral process. This study contributes to the literature on the doctoral student experience by discussing students' perceptions of loneliness and isolation as well as departmental and informal support.
Methodology
This study used netnography to collect primary data. This term, made up of internet and ethnography, was coined by Robert Kozinets in the 90s and was initially used for conducting consumer research and marketing on the internet (Kozinets 2010) . Netnography and related forms of investigative internet-based research Kozinets (2010) provides detailed guidance on how to conduct netnographic research. He outlines six criteria for selecting sites for study, arguing that they should be: 1) relevant to the research focus and questions, 2) active, with recent and regular communications, 3)
interactive, having flows of communication between participants, 4) substantial, in terms of numbers of users, 5) heterogeneous, involving different participants, and 6) data-rich (2010, 89) . Moreover, he suggests the following stages in conducting research: entry into the 'community', data collection, analysis and interpretation as well as member feedback. Although these steps are followed in some studies, for example, in an educational setting (O'Reilly et al. 2007 ), these procedures have been modified by others who have developed arguments for conducting studies without informing users (see Langer and Beckman 2005; Beaven and Laws 2007; Janta et al. 2012) . It has been argued that the public nature of online fora negates the need to seek informed consent when using them as a source of data.
For the purpose of this research a data rich and active site for doctoral students around the world was selected. In order to provide some level of anonymity for contributors, we have decided not to publish the site's name; nor do we publish the usernames of the individual posters; however, the public nature of the fora means it is not possible to completely anonymise the data as in other forms of qualitative research. The forum's aim, as specified on the website, is to support current, future and previous postgraduate students to exchange ideas and get advice. The traffic on this site was found to be extremely active. The data were subjected to the thematic analysis technique described by Braun and Clarke (2006) . This involved initial familiarisation with the data through reading and re-reading specific postings. The next step was developing codes, which were identified manually: recurrent words and phrases were highlighted until key categories were formed. The metathemes to emerge were: sources of loneliness, social interactions, interactions outside academia, professional development and online forum. The quotes are used with the original spelling (the use of apostrophes, capital letters etc.) and punctuation. On a few occasions, some quotes have been edited because of their length.
Although it is believed that the data set from this particular forum is data-rich, it needs to be acknowledged that a limitation of this study is that in a few cases it was difficult to identify the specific department of the doctoral student and the mode of study i.e. whether the participant was a full-or part-time student. It is also important to acknowledge the broader limitations of using netnographic or internet-based investigative approaches in examining a specific forum, which have been discussed elsewhere . These approaches exclude those who do not use this forum and only focus on active contributors rather than passive observers. Nevertheless, the findings yielded a number of themes that contribute to existing knowledge on the experiences of doctoral students and highlight emerging themes that may be explored in future research.
Findings

Feeling lonely and isolated
A number of threads contained words such as 'loneliness' or 'lonely' in their titles: 
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It has been claimed that supervisors can make or break a doctoral student's experience (Lee 2008, 267) . The findings in this research however suggest that doctoral students may make good progress, have satisfactory relationships with their supervisors, but a lack of social interactions made them unhappy.
Indeed, such feelings frequently emerge among international students. A study conducted among foreign postgraduate students showed that life in a new country can be extremely difficult at the beginning (see Brown and Holloway 2008 
20.03.2007).
It seems that although the student tried to develop relationships with their peers, physical isolation was a barrier. Clearly, physical proximity with peers sharing a similar experience is important, especially during the initial stage of the program. This is the case when there is only one doctoral student in the department who is given a separate office. Another comment by a student from a small university claimed they were not given a room at all and were using the library instead. Previous research has shown that support from both the faculty and peers are needed for degree success (Gardner 2007) , and the data suggests that the physical and spatial dimensions of the doctoral experience may be undermining.
As discussed in the literature review, it has been argued that students from science departments are more immune to isolation because they often work in larger groups and are part of a bigger project (Deem and Brehony, 2000; Delamont et al. 1997; Chiang 2003) .
While there was a discussion between arts doctoral students (thread: 'Coping with loneliness') who shared their thoughts on researching arts and loneliness related to the act of working on their own, there were also comments from science students. For example, a British student in a Chemistry department commented:
Hi, I have just started my PhD in Manchester (chemistry). I am from Scotland and don't have any friends here. I have been out with some lab colleques but they are older and have families. I am feeling a bit lonely with starting the PhD. Any suggestions what to do? (thread: Lonely, 21.09.2005).
In a different thread ('Coping with loneliness'), a science student confessed that: 'Giving up all interaction with the outside world is a BIG sacrifice'. Although science students may work together and have a sense of collegiality (Chiang 2003) , if they are in different stages of their life, it may be difficult for them to interact socially outside work. Moreover, a recent study by Walsh (2010) demonstrated that overseas science students felt isolated because they lacked integration with domestic students. These comments illustrate that every case should be analysed individually, and generalisations should be avoided.
It was argued previously that social isolation is a major factor contributing to high attrition rates (Ali and Kohun 2006 ). Yet, despite this recognition, isolation has yet to be addressed fully in the design of some doctoral programs. It is possible that doctoral students-to-be have The process of becoming a scholar may be a long and lonely journey of transformation that can be seen as 'a rite of passage' (Barton 2007 ) -a transitional process when a person moves from one social status to another (van Gannep 1960) . Such a rite of passage involves a liminal stage: when people lose one fixed status, but have yet to achieve another fixed status (Turner 1969) . Liminality is fraught with ambiguity, resulting in a sense of isolation. This notion of liminality can be used to interpret some commentaries. For example, from being a sociable person, a student from a prestigious US university started contemplating quitting after less than a year. 
2009).
This excerpt points to the way feelings of isolation may be intensified by others. Indeed, many comments reflected the difficulty of finding people to relate to. Cultural differences may explain this to a certain degree, but individual characteristics and values also interact.
An overview of different threads posted on the forum suggests that loneliness may be a part of many people's doctoral experience. Most of the users pointed out that their case was not individual and that they were aware that others felt similarly. Some comments were related to the differences between MSc programs and doctoral programs or a lack of support from administration; rarely, were supervisors blamed. As discussed previously, while some students felt they were progressing, as acknowledged by their supervisors, the lack of social interaction and being part of a social group made them feel lonely and even depressed.
Strategies for coping with loneliness and isolation
Most of the threads were launched on the doctoral forum in order to receive some emotional and practical support from their peers. Although it was clear that many of them tried to use different tactics, such as meeting other doctoral candidates, going out or joining a gym, for many these strategies did not work, thus they were seeking advice on other possible solutions.
Replies posted by others could be divided as follows: social interactions (face to face and online), professional development and escape from the doctorate.
Interacting with peers
Most of the comments pointed to the importance of others and becoming proactive in finding friends. Some suggested organising events with other students such as lunches, nights out, networking, discussing research and setting up doctoral groups. Indeed, Hadjionnau et al. (2007) described how student-led doctoral groups created a dynamic supportive community and provided its members with essential emotional sustenance.
The doctoral forum
On a number of occasions it was acknowledged that the forum itself was supportive and was a For this particular doctoral student, the forum acted as the hospitable social space he needed.
Being excluded from face to face contact with other peers, he was able to actively participate on-line in discussion about doctoral student life. A study conducted by Naughton et al. (2010) suggests that such portals were crucial: the ISchool PhD experience created at Drexel, US, connected doctoral students, and their forum was one of the essential features of the portal.
Similarly, for professional doctorates, such a portal can play an important role for students (Beutel et al. 2010 ) and supervisors (Crossouard 2008 ). In the case of disabled students, the online forum arguably plays a hugely significant role. This is an issue that needs more attention in research.
Professional development
Some suggestions pointed to the professional and productive use of time to enhance doctoral candidates' future career such as finding teaching opportunities on campus: 'Preparing for class can be time consuming, which will lead to less time alone and at home thinking about why you should not be there (thread: Want to Quit PhD...Please Help', 24.08.2009 ', 24.08.2009 ). Stoilescu and McDouglas (2010) suggest that preparing publications and acting as a reviewer is also an important and a productive use of time.
Accumulating teaching experience, attending conferences and developing professional networks will surely contribute to students' success in academia. To this end, supervisors play a major role in assuring that their student is actively engaged in both professional development and networking. Becker et al. (2010) argue that providing students with contacts with research communities was one of the major expectations of doctoral students from their supervisors. Furthermore, attending conferences and networking with other doctoral students as well as other academics should help decrease students' isolation.
Escaping the academic world
Although it was highlighted by almost all the participants that it is crucial to have support from others, some comments suggested meeting people from outside academia, in order 'to keep sanity'. Attending language classes was also highlighted a number of times as a means of finding friends. For international students, learning the local language could also assist in adaptation to the new society (Hofstede 2001; Ward et al. 2001) .
A PhD drop-out suggested dance classes:
In Overall, suggestions made by forum users point to attempts to achieve the right balance between the doctoral process and private life. Recently, the idea that work should be 'balanced' with activities outside of work has become important for many organisations, policy makers and society (Jones 2003) as it contributes to individual well-being (Halpern 2005). Different solutions have been listed by online users to achieve the right balance in life such as: taking care of animals or plants, playing sports or joining clubs and societies. All of these activities are supposed to separate student and personal life.
Conclusion
The findings from this study suggest that both domestic and international students from a 22 range of disciplines experience social isolation, suffer a lack of emotional support and may struggle to engage in meaningful relationships with their peers. The study suggests that social isolation is a problem that needs to be considered at the broader institutional and specific departmental level. The contractual nature of the relationship between institution and student should thus include structures and cultures of support for students that directly address social isolation. Any promises regarding support made to prospective students in promotional materials and recruitment activities should be honoured by receiving institutions once students arrive, not only to enhance student satisfaction and retention but also to improve recruitment through positive word of mouth. In the case of international students, in particular, ethical recruitment means that support is offered on an ongoing basis once they have been successfully recruited. Such support strategies to reduce social isolation require investment on the part of HEI to demonstrate their commitment to alleviating the stressful aspects of the doctoral experience. This may require strategic institutional investment in the design of working spaces alongside the development of the organisational and research culture. This is also likely to involve appropriate training for supervisors to be aware of the signs of social isolation and to be able to point students to appropriate sources of support.
Support may come from the institution, for example, in the form of counselling, or, as we argue below, in the facilitation of social interaction. However, it is likely to come from colleagues, peers and supervisors, who are a) socially closer to the student, and b) in a better position to empathise with the sense of isolation associated with the doctoral experience.
This study has argued that many of the issues surrounding loneliness relate to particular departmental and disciplinary cultures. The data suggest that student-supervisor relationships were often satisfactory, but students did not necessarily expect emotional support from academic advisors. This raises questions concerning the supervisor's role. Lee (2008) A range of other factors may influence doctoral students' social isolation. One theme that emerged from this study is the importance of space in shaping student experiences. It can be assumed that doctoral students at most universities are provided with a study area where they can work. However, it is clear that a learning space should not be thought of as a hygiene factor that only causes dissatisfaction if it is absent or not addressed adequately. Rather it is important for institutions to appreciate space as a critical factor that can not only substantially enhance the doctoral experience but also significantly damage it. This involves recognising the different uses of space at different stages of the doctoral experience: for example, discrete work spaces may be essential when writing up a thesis, but may reinforce isolation and social exclusion during earlier stages. Empirical research into the multiple functions of space may enable institutions to anticipate and actively respond to the shifting needs of doctoral candidates.
A second factor is the social interaction facilitated by colleagues, the department and the institution. There are a number of activities that could be organised and managed by departments and institutions. Interaction opportunities may include welcome events for new 24 entrants, convivial celebrations of the achievement of key milestones, lunchtime seminars combining food and drink with academic debate, alongside other hospitable gatherings. While some research-intensive universities may have the culture and resources to support such initiatives, this may be more challenging for institutions with a less developed research environment. It is also important to be mindful that events have to be appropriate to both domestic and foreign students. For example, a quiz is a popular form of socialising in some cultures; however, in order for all doctoral students to participate, they need to limit local cultural references which may otherwise reinforce a student's sense of exclusion. Another consideration may be the choice of venue. While a drinking venue may be a common social space in certain countries, it may not be appropriate for students coming from other cultural backgrounds, for example Muslim students. It would be helpful to examine whether such networking events reinforce or negate feelings of isolation among different student groups.
Networking is another theme that emerged from this study. Attending seminars, workshops and conferences serves professional and social purposes. Academic networking can help to develop professional contacts, facilitating socialisation into academic networks whilst potentially addressing the challenges of isolation. However, it would be useful to consider, through empirical research whether such events serve as forms of detachment from the doctoral experience or forms of reattachment, reinforcing the broader gains of engaging in doctoral studies and academic careers. It may also be useful to explore whether negative experiences of academic networking may actually reinforce a sense of social isolation.
A final theme that emerged from this research is the role of online fora. It can be seen that the forum examined in this study was significant for doctoral students from around the world.
Online environments have already been used in professional doctorates to support doctoral 25 studies (see Crossouard 2008) . With the recent expansion of virtual learning across universities, online fora could easily be utilised by institutions or departments to enhance the student experience. While the forum chosen for this study acts as an effective, informative and emotionally supportive platform, such fora could also be established at an institutional level to support students. This would complement existing initiatives designed to support doctoral students. Moreover, examining doctoral students' interactions, through netnographic and other investigative internet-based studies, can highlight specific concerns whilst also helping to identify potential solutions that address the challenges of isolation and loneliness.
